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(54) ELECTRONIC MUSICAL INSTRUMENT AND MUSICAL SOUND GENERATION PROCESSING
METHOD OF ELECTRONIC MUSICAL INSTRUMENT

(57)  An keytar (1) includes a keyboard (2) on which
a plurality of keys (2a) are arranged, a ribbon (5) in which
a front surface panel (81) is arranged, and the degree of
the same type of musical sound effect applied to each of
tones (A-D) produced by the key (2a) is changed corre-
sponding to detection positions in an X-direction in the
front surface panel (81). Accordingly, because the de-

grees of the musical sound effects can be respectively
changed for each of the tones (A-D) corresponding to
the detection positions in the X-direction of the front sur-
face panel (81), for the change of the same type of mu-
sical sound effect toward the tones (A-D), the monotony
of this change can be suppressed and an expressive
performance can be achieved.
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Description
BACKGROUND OF THE DISCLOSURE
Technical Field

[0001] The disclosure relates to an electronic musical
instrument and a musical sound generation processing
method of the electronic musical instrument.

Related Art

[0002] In patent literature 1, a technology of an elec-
tronic musical instrument is disclosed in which the elec-
tronic musical instrumentincludes a keyboard device KY
for instructing an occurrence start and stop of a musical
sound and aribbon controller RC for detecting a detection
position on a detection surface, and applies the degree
of one musical sound effect (cut-off, resonance or the
like) corresponding to the detection position of the ribbon
controller RC to each of a plurality of tones constituting
the musical sound and outputs the tones. Accordingly,
the degree of one musical sound effect desired by a user
can be easily changed according to the detection posi-
tions of the ribbon controller RC.

[Literature of related art]
[Patent literature]

[0003] [Patent literature 1] Japanese Laid-Open No.
2017-122824

SUMMARY
[Problems to be solved]

[0004] However, the change of the degree of one mu-
sical sound effect corresponding to the detection position
ofthe ribbon controller RC is the same in all of the plurality
of tones. Accordingly, there is a risk that because the
degrees of the musical sound effects with respect to all
of the plurality of tones are all changed in the same way
even if the user frequently changes the detection position
of the ribbon controller RC during performance, the
change of the musical sound effect that is output even-
tually and heard by audiencesounds monotonous.
[0005] The disclosure is accomplished for solving the
above problems and provides an electronic musical in-
strument capable of changing the degrees of musical
sound effects with respect to a plurality of tones, sup-
pressing the monotony of this change and performing
expressively.

[Means to Solve Problems]

[0006] The electronic musical instrument of the disclo-
sure includes: an input unit, which inputs a pronouncation
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indication of a plurality of tones; a detection unit, which
has a detection surface and detects detection positions
on the detection surface; a musical sound control unit,
which applies a musical sound effect to each of the plu-
rality of tones based on the pronouncation indication in-
put by the input unit and outputs the tones; and a musical
sound effect change unit, which changes, for each tone,
adegree of the musical sound effect applied to each tone
by the musical sound control unit corresponding to the
detection positions detected by the detection unit.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is an external view of a keytar that is an em-
bodiment.

FIG. 2(a) is a front view of a neck of the keytar in a
case of operating a ribbon controller; FIG. 2(b) is a
cross-sectional view of the neck in a case of loading
pressure on the ribbon controller or a case of oper-
ating a modulation bar; and FIG. 2(c) is a front view
ofthe neck in a case of operating the modulation bar.
FIG. 3(a) is a cross-sectional view showing the rib-
bon controller; and FIG. 3(b) is a plan view of a ter-
minal portion in the ribbon controller.

FIG. 4 is a plan view showing an expanded state (a
state before a use form is formed) of the ribbon con-
troller.

FIG.5is a cross-sectional view showing the expand-
ed state (the state before a use form is formed) of
the ribbon controller.

FIG. 6(a)-FIG. 6(f) are illustration diagrams for illus-
trating a manufacturing method of the ribbon con-
troller.

FIG. 7 is a circuit diagram showing schematic circuit
configurations of a pressure sensitive sensor and a
position sensor.

FIG. 8(a) is a cross-sectional view for illustrating an
action of the position sensor; and FIG. 8(b) is an
illustration diagram for illustrating a detection princi-
ple.

FIG. 9(a) is a cross-sectional view for illustrating an
action of the pressure sensitive sensor; and FIG. 9(b)
is an illustration diagram showing an example of a
resistance-load (pressure) characteristicin the pres-
sure sensitive sensor.

FIG. 10 is a functional block diagram of the keytar.
FIG. 11is ablock diagram showing an electrical con-
figuration of the keytar.

FIG. 12(a) is a diagram schematically showing an X-
direction aspect information table; FIG. 12(b) is a
diagram schematically showing aspect information
stored in the X-direction aspect information table;
FIG. 12(c) is a diagram schematically showing a YZ-
direction aspect information table; and FIG. 12(d) is
adiagram schematically showing aspectinformation
stored in the YZ-direction aspect information table.
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FIG. 13(a)-FIG. 13(f) are graphs respectively show-
ing an aspect of a change of the degree of a musical
sound effect.

FIG. 14 is a flow chart of main processing.

FIG. 15is a flow chart of a musical sound generation
process.

DESCRIPTION OF THE EMBODIMENTS

[0008] In the following, preferred examples are de-
scribed with reference to the attached diagrams. FIG. 1
is an external view of a keytar 1 that is an embodiment.
The keytar 1 is an electronic musical instrument, which
applies a musical sound effect such as a volume change
or a pitch change, a cut-off or a resonance to each of a
plurality of tones that is based on a performance opera-
tion of a performer H and outputs the tone. Ther term
"keytar" refers to an electronic keyboard or synthesizer
that can be operated in a performance style like a guitar
by hanging it on the neck or shoulder using a strap or the
like. Especially in Japan, itis sometimes called "shoulder
keyboard".

[0009] As shown in FIG. 1, a keyboard 2 and setting
keys 3 which change various setting contents of the key-
tar 1 are arranged on the keytar 1. The keyboard 2 is an
input device for acquiring performance information of a
performance of the performer H and is equipped with a
plurality of keys 2a. The performance information of a
MIDI (Musical Instrument Digital Inteface) standard cor-
responding to a plurality of tones according to a key
pressing/key releasing operation of the keys 2a done by
the performer H is outputtoa CPU 10 (see FIG. 11). The
setting keys 3 are keys which change various settings of
the keytar 1, for example, tones assigned to the keys 2a,
musical sound effects assigned to a ribbon controller 5
and a modulation bar 6 described later in FIG. 2(a)-FIG.
2(c), or the like.

[0010] In a position adjacent to the keyboard 2, a neck
4 whichbecomes a handle of the performer H in the keytar
1 is formed. By grasping the neck 4 with a hand (the left
hand of the performer H in FIG. 1) that does not operate
the keyboard 2 in the performer H, a balance of the keytar
1 during the operation of the keyboard 2 can be stabilized.
In addition, the degrees of the musical sound effects with
respect to a plurality of tones in output can be changed
by the ribbon controller 5 and the modulation bar 6 ar-
ranged in the neck 4, and the details are described later
in FIG. 2(a)-FIG. 2(c).

[0011] Next, the ribbon controller 5 and the modulation
bar 6 arranged in the neck 4 are described with reference
to FIG. 2(a)-FIG. 2(c) to FIG. 9(a)-FIG. 9(b). FIG. 2(a) is
a front view of the neck 4 of the keytar 1 in a case of
operating the ribbon controller 5; FIG. 2(b) is a cross-
sectional view of the neck 4 in a case of loading pressure
on the ribbon controller 5 or a case of operating the mod-
ulation bar 6; and FIG. 2(c) is a front view of the neck 4
in a case of operating the modulation bar 6.

[0012] AsshowninFIG. 2(a)-FIG. 2(c), the ribbon con-
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troller (hereinafter abbreviated as "ribbon") 5 and the
modulation bar (hereinafter abbreviated as "operation
bar") 6 are arranged in the neck 4. The ribbon 5 is a senor
having a rectangular shape in a top view in which a po-
sition sensor and a pressure sensitive sensor are lami-
nated. A front surface panel 81 which is a detection sur-
face of the ribbon 5 is arranged in an upper portion of the
position sensor and the pressure sensitive sensor in the
ribbon 5, a position of the longitudinal side on the front
surface panel 81 is detected by the position sensor, and
a pressing force on the front surface panel 81 is detected
by the pressure sensitive sensor; the details are de-
scribed later in FIG. 3(a)-FIG. 3(b) to FIG. 9(a)-FIG. 9(b).
In the following, the longitudinal direction of the front sur-
face panel 81 is referred to as "X-direction" (FIG. 2(a)),
and the direction in which the pressing force is loaded
on the front surface panel 81 isreferred to as "Z-direction"
(FIG. 2(b)). That is, two different types of values of the
position in the X-direction and the pressing force in the
Z-direction can be acquired by one ribbon 5. Herein, a
structure of the ribbon 5 is described with reference to
FIG. 3(a)-FIG. 3(b) to FIG. 9(a)-FIG. 9(b).

[0013] FIG. 3(a) is a cross-sectional view showing the
ribbon 5; and FIG. 3(b) is a plan view of a terminal portion
in the ribbon 5.

[0014] The ribbon 5 has a structure in which the posi-
tion sensor and the pressure sensitive sensor are formed
in a part of a folded sheet (a film) 51. In this embodiment,
resistance membranes 52A, 52B which function as the
position sensor are formed. In addition, membranes 53A,
53B made of pressure sensitive conductive ink (herein-
after referred to as pressure sensitive ink) which function
as the pressure sensitive sensor are formed.

[0015] The film 51 includes four parts (a first part, a
second part, a third part, and a fourth part). In a state that
the film 51 is folded, the four parts are laminated.
[0016] As described hereinafter, a surface on which
the resistance membrane 52A in the first part (corre-
sponding to a part 51A shown in FIG. 4) of the film 51 is
formed and a surface on which the resistance membrane
52B in the second part (corresponding to a part 51B
shown in FIG. 4) of the film 51 is formed are adhered by
a pressure sensitive adhesive (a printing paste) 59. A
surface on which the membrane 53A in the third part
(corresponding to a part 51C shown in FIG. 4) of the film
51 is formed and a surface on which the membrane 53B
in the fourth part (corresponding to a part 51D shown in
FIG. 4) of the film 51 is formed are also adhered by the
pressure sensitive adhesive 59. Besides, in each part,
the surface on which the resistance membranes 52A,
52B or the membranes 53A, 53B are formed is set as a
front surface. The surface on which the resistance mem-
branes 52A, 52B or the membranes 53A, 53B are not
formed is set as a rear surface.

[0017] Therearsurface of the second partand the rear
surface of the third part are adhered by a double-face
tape (a double-face adhesive tape). In regard to the dou-
ble-face tape, an adhesive 60 is laminated on a front
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surface and a rear surface of a support (a setting plate)
54. Besides, in FIG. 3(a), a separating member (a sep-
arator) 55 of the double-face tape of the rear side of the
third part is also shown.

[0018] A terminal portion 57 is formed at one end of
the film 51 (see FIG. 3(b)). A reinforcement plate 56 is
pasted on the rear side of the terminal portion 57 in the
film 51. There is an extension portion 58 between a part
in which the reinforcement plate 56 and the terminal por-
tion 57 are formed and a part in which the position sensor
and the pressure sensitive sensor are formed.

[0019] As shown in FIG. 3(b), the terminal portion 57
includes four terminals (1)-(4). In each of the terminals
(1)-(4), a pressure sensitive ink 57a is superimposed and
formed on a silver layer 57b. Each of the terminals (1)-(4)
is electrically connected to one or more of the resistance
membranes 52A, 52B and the membranes 53A, 53B by
a drawing line.

[0020] The ribbon 5 has a front surface panel 81. The
front surface panel 81 is adhered to the laminated film
51 by an adhesive (for example, the double-face tape).
FIG. 3(a) shows an example of using, as the adhesive,
the double-face tape in which an adhesive compound 83
is laminated on a front surface and a rear surface of a
support 82. The front surface panel 81 is a member for
afinger of the performer H or the like to contact and uses,
for example, polycarbonate (PC) sheet such as CAR-
BOGLASS (registered trademark) as a material. Howev-
er, the material of the front surface panel 81 is not limited
to PC sheet.

[0021] FIG.4is aplanview showing the ribbon 5before
a use form (a folded state) is formed. As shown in FIG.
4, the film 51 includes four parts 51A, 51B, 51C, 51D.
[0022] The resistance membrane 52A (see FIG. 3(a))
is formed in a part of the front surface of the part 51A
closest to the extension portion 58. The resistance mem-
brane 52B (see FIG. 3(a)) is formed in a part of the front
surface of the part (the part on the right in FIG. 4) 51B
adjacent to the part 51A in a P-direction (a longitudinal
direction). The membrane 53B (see FIG. 3(a)) made of
pressure sensitive ink is formed in a part of the front sur-
face of another part (the upper part in FIG. 4) 51D adja-
cent to the part 51A in a Q-direction (a width direction).
The membrane 53A (see FIG. 3(a)) made of pressure
sensitive ink is formed in a part of the front surface of the
part 51C adjacent to the part 51D in the Q-direction. Be-
sides, in the embodiment, the plane shapes of the resist-
ance membranes 52A, 52B and the membranes 53A,
53B are, but not limited to, rectangular shapes. For ex-
ample, the plane shapes may be ellipse shapes.

[0023] In addition, the part 51A and the part 51B can
also be seen as being adjacent via a boundary in the
width direction (the Q-direction). The part 51A and the
part 51D can also be seen as being adjacent via a bound-
ary in the longitudinal direction (the P-direction). The part
51D and the part 51C can also be seen as being adjacent
via the boundary in the longitudinal direction (the P-di-
rection).
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[0024] In addition, in FIG. 4, a line segment between
the parts indicates the boundary of the parts. An ellipse
on the boundary of the part 51A and the part 51D and an
ellipse on the boundary of the part 51C and the part 51D
are holes.

[0025] The part 51B in the ribbon 5 shown in FIG. 4
before a use form is formed is folded with respect to the
part 51A, and the part 51C is folded with respect to the
part 51D and further folded with respect to the part 51A;
after that, the ribbon 5 includes the part 51A in which the
resistance membrane 52A for position detection is
formed, the part 51B which is located below the part 51A
and in which the resistance membrane 52B for position
detection is formed, the part 51C which is located below
the part 51B and in which the resistance membrane being
pressure sensitive (the membrane 53A) is formed, and
the part 51D which is located below the part 51C and in
which the resistance membrane being pressure sensitive
(the membrane 53B) is formed. Besides, the parts 51A,
51B, 51C, 51D are preferably formed by one base ma-
terial (the film 51 in the embodiment). Then, for example,
the parts are preferably formed by folding one base ma-
terial. In addition, in the embodiment, "below the part"
refers to a lower portion in a position relationship when
the position of the front surface panel 81 is regarded as
an upper portion.

[0026] FIG.5is across-sectional view showing the rib-
bon 5 before a use form is formed. Besides, in FIG. 5,
cross sections of the parts 51A, 51B in which the resist-
ance membranes 52A, 52B in FIG. 4 are formed are
shown. Accordingly, in FIG. 5, the pressure sensitive ad-
hesive 59 exists on the upper surface side of the film 51.
Besides, in the example shown in FIG. 5, a separator 71
is arranged on the upper surface side of the pressure
sensitive adhesive 59. In addition, a condition is shown
in which the double-face tape including the separator 72
and the adhesive 73 is pasted on the lower surface of a
part (specifically, the part 51A) of the film 51.

[0027] Next, a formation method of the film 51 is de-
scribed with reference to FIG. 6(a)-FIG. 6(f).

[0028] FIG. 6(a)-FIG. 6(f) are illustration diagrams for
illustrating a manufacturing method of the ribbon 5. First-
ly, a plan film which includes four parts 51A, 51B, 51C,
51D in the film 51 constituting the expanded ribbon 5 and
the extension portion 58 (see FIG. 4) is prepared. Be-
sides, the plan film may be a large-area film which in-
cludes the film 51 constituting a plurality of ribbons 5.
Besides, the film 51 may be polyimide (Pl), polyester
terephthalate (PET), polyethylene naphthalate (PEN)
and the like.

[0029] Next, as shownin FIG. 6(a), silveris printed (for
example, screen printing) to places (see FIG. 4) in which
the resistance membrane 52A and the membranes 53A,
53B made of pressure sensitive ink are formed and a
place in which a drawing line toward the terminal portion
57 isformed, and asilverlayer 91 is formed. Furthermore,
as shown in FIG. 6(b), a conductive carbon (hereinafter
referred to as carbon) 92 is printed (for example, screen
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printing) to places in the parts 51A, 51B (see FIG. 4) in
which the resistance membranes 52A, 52B are formed.
At this time, the carbon 92 is also printed to predeter-
mined places in the drawing line. The predetermined
places are places in which the parts 51B, 51C, 51D are
folded back. Besides, in regard to the part 51B, the car-
bon 92 is printed onto the place in which the silver is
printed so as to protect the silver layer 91.

[0030] In addition, as shown in FIG. 6(c), the pressure
sensitive ink 93 is printed (for example, screen printing)
to predetermined places of the parts 51C, 51D. Besides,
the predetermined places are places (see FIG. 4)in which
the membranes 53A, 53B are formed.

[0031] Furthermore, as shown in FIG. 6(d), a resist ink
94 is printed (for example, screen printing) to a place
otherthan specified places. Besides, the specified places
are the places in the parts 51A, 51B in which the resist-
ance membranes 52A, 52B are formed and the places
in the parts 51C, 51D in which the membranes 53A, 53B
are formed. In addition, the terminal portion 57 is also
included in the specified places.

[0032] In addition, as shown in FIG. 6(e), by printing
(for example, screen printing) a UV curable resin in which
spacer particles are dispersed onto the placesin the parts
51A, 51D (see FIG. 4) in which the resistance membrane
52A and the membrane 53B are formed, a spacer dots
95 are formed.

[0033] In addition, as shown in FIG. 6(f), the pressure
sensitive adhesive 59 is printed (for example, screen
printing) to a place other than the places in the parts 51B,
51D (see FIG. 4) in which the resistance membrane 52B
and the membrane 53B are formed. Next, the separator
71 is arranged on the upper surface side of the pressure
sensitive adhesive 59 (see FIG. 5). Besides, to simplify
the operation, the separator 71 may also be arranged on
the upper surface sides of all the parts 51A, 51B, 51C,
51D.

[0034] Afterthat, the double-face tape is pasted on the
rear surfaces of the parts 51C, 51D. Besides, the double-
face tape on the rear surface of the part 51C is used for
adhesion with the rear surface of the part 51B. The dou-
ble-face tape on the rear surface of the part 51D is used
for adhesion between the ribbon 5 and other members.
In addition, the reinforcement plate 56 is pasted on the
rear surface of the terminal portion 57. Then, punching
processing is performed to obtain the film 51 in the shape
shown in FIG. 4 or the like.

[0035] Furthermore, the parts 51B, 51C, 51D are fold-
ed in the following procedure for example. The following
procedure is described with reference to FIG. 4 to FIG.
6(a)-FIG. 6(f).

[0036] Firstly, the part 51C is bent toward the part 51D
side so that a boundary of the part 51C and the part 51D
is creased and the membranes 53A, 53B face each other.
In addition, the part 51B is bent toward the part 51A side
so that a boundary of the part 51A and the part 51B is
creased and the resistance membranes 52A, 52B face
each other.
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[0037] After that, the parts 51A, 51B, 51C, 51D are
temporarily expanded to return to the state as shown in
FIG. 4. In this state, there are creases between the parts.
[0038] In this state, the separator 71 (see FIG. 5) on
the front surface of the part 51D is peeled. When the
separator 71 is arranged in all the parts 51A, 51B, 51C,
51D, the separators 71 on the front surfaces of the parts
51A, 51C, 51D are peeled. Then, the part 51C is folded
again toward the part 51D side so that the membranes
53A, 53B face each other. Because the layer of the pres-
sure sensitive adhesive 59 is formed on the front surface
of the part 51D (see FIG. 6(f)), the front surface of the
part 51C and the front surface of the part 51D are ad-
hered.

[0039] Next, the separator 71 (see FIG. 5) on the front
surface of the part 51B is peeled. Then, the part 51B is
folded again toward the part 51A so that the resistance
membranes 52A, 52B face each other. Because the layer
of the pressure sensitive adhesive 59 is formed on the
front surface of the part 51B (see FIG. 6(f)), the front
surface of the part 51A and the front surface of the part
51B are adhered.

[0040] In addition, the separator 72 of the double-face
tape pasted on the rear surface of the part 51C is peeled.
Besides, in this state, the part 51B is folded toward the
part 51A side, and the part 51C is folded toward the part
51D side. Then, the rear surface of the part 51C and the
rear surface of the part 51B are adhered by the double-
face tape.

[0041] Furthermore, the double-face tape is pasted on
the rear surface of the front surface panel 81, and the
front surface panel 81 and the part 51A of the film 51 are
adhered by the double-face tape.

[0042] Inthisway, the ribbon 5 shownin FIG. 3(a)-FIG.
3(b) is obtained.

[0043] Besides, the processes for bending or folding
the four parts (the first part, the second part, the third
part, and the fourth part) may be carried out manually or
a jig for carrying out the processes may be used.
[0044] Next, actions of the position sensor formed on
the parts 51A, 51B of the film 51 and the pressure sen-
sitive sensor formed on the parts 51C, 51D of the film 51
are described with reference to FIG. 7 to FIG. 9(a)-FIG.
9(b). FIG. 7 is a circuit diagram showing schematic circuit
configurations of the pressure sensitive sensor and the
position sensor. Besides, terminals (1)-(4) in FIG. 7 cor-
respond to the terminals (1)-(4) in FIG. 3(b).

[0045] FIG.8(a)is across-sectional view forillustrating
an action of the position sensor in the ribbon 5. FIG. 8(b)
is an illustration diagram for illustrating a detection prin-
ciple.

[0046] The film 51 is shown in two places of FIG. 8(a),
and the upper film 51 corresponds to the part 51A (see
FIG. 4 and the like), and the lower film 51 corresponds
to the part 51B (see FIG. 4 and the like). In addition, the
carbon 92 on the upper side corresponds to the resist-
ance membrane 52A (see FIG. 3(a)-FIG. 3(b) and the
like), and the carbon 92 and the silver layer 91 on the
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lower side correspond to the resistance membrane 52B
(see FIG. 3(a)-FIG. 3(b) and the like). Besides, in FIG.
8(a), the spacer dots 95 and the spacer 97 are also
shown. The part of the spacer 97 includes the pressure
sensitive adhesive 59 or the resist ink 94.

[0047] As shown in FIG. 8(b), a power-supply voltage
(Vee) and a ground potential (0 V) are supplied to two
sides (black parts in FIG. 8(b)) of the resistance mem-
brane 52A. Besides, the power-supply voltage (Vcc) and
the ground potential (0 V) are supplied from the terminal
(3) and the terminal (2) in FIG. 7. However, the ground
potential (0 V) may also be supplied from the terminal
(3), and the power-supply voltage (Vcc) may also be sup-
plied from the terminal (2). The place in which the Vcc is
suppliedis setas a power-supply electrode, and the place
in which 0 V is supplied is set as a ground electrode. An
output (Vout) is extracted from the drawing line connect-
ed to the resistance membrane 52B. Besides, the output
is extracted from the terminal (4) in FIG. 7.

[0048] The direction orthogonal to the two sides of the
resistance membrane 52A is set as a p-direction. As
shown in FIG. 8(a), the finger of the performer H or the
like comes into contact with the ribbon 5. R1 represents
a resistance value between the power-supply voltage
and a place E in contact with the finger of the performer
H or the like. R2 represents a resistance value between
the place in contact with the finger of the performer H or
the like and the ground electrode.

[0049] The ratio of a distance from the place E to the
electrodes on two ends is equivalent to the ratio of the
resistance values of R1 and R2. Thus, when the resist-
ance membrane 52A comes into contact with the resist-
ance membrane 52B due to the contact of the finger of
the performer H or the like in the place E, a voltage cor-
responding to the position of the p-direction appears as
the Vout.

[0050] FIG.9(a)is across-sectional view for illustrating
an action of the pressure sensitive sensor. FIG. 9(b) is
an illustration diagram showing an example of a resist-
ance-load (pressure) characteristic in the pressure sen-
sitive sensor.

[0051] The film 51 is shown in two places of FIG. 9(a),
the film 51 on the upper side corresponds to the part 51C
(see FIG. 4 and the like), and the film 51 on the lower
side corresponds to the part 51D (see FIG. 4 and the
like). In addition, the silver layer 91 and the pressure sen-
sitive ink 93 on the upper side correspond to the mem-
brane 53A (see FIG. 3(a)-FIG. 3(b) and the like), and the
pressure sensitive ink 93 and the silver layer 91 on the
lower side correspond to the membrane 53B (see FIG.
3(a)-FIG. 3(b) and the like). Besides, in FIG. 9(a), the
spacer dots 95 and the spacer 97 are also shown. The
part of the spacer 97 includes the pressure sensitive ad-
hesive 59 or the resist ink 94.

[0052] AsshowninFIG.9(a), the finger of the perform-
er H or the like comes into contact with the ribbon 5 in
the place E. If the pressing force of the finger of the per-
former H or the like is large when the membrane 53A and
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the membrane 53B become a conductive state due to
the contact of the finger of the performer H or the like, a
contact area of the membrane 53A and the membrane
53B increases and a conductive resistance value is re-
duced. Forexample, the ground potential is supplied from
the terminal (2) in FIG. 7 to the part 51C, and the output
is extracted from the drawing line connected to the mem-
brane 53B. Besides, the output is extracted from the ter-
minal (1) in FIG. 7.

[0053] As shown by the resistance-load (pressure)
characteristic shown in FIG. 9(b), the magnitude of the
pressing force is expressed as the magnitude of the re-
sistance value. In FIG. 9(b), a black circle F indicates that
the pressing force is large and the resistance value de-
tected as the outputis small, and a black circle Gindicates
that the pressing force is small and the resistance value
detected as the output is large.

[0054] As described above, the ribbon 5 of the embod-
iment can detect the contact position of the finger of the
performer H or the like, namely the detecting position, by
the position sensor and can detect the pressing force of
the finger of the performer H or the like by the pressure
sensitive sensor.

[0055] Inaddition, in the ribbon 5 of the disclosure, one
base material (for example, the film 51) includes four
parts (the first part, the second part, the third part, and
the fourth part, which are, for example, the part 51A, the
part 51B, the part 51C, and the part 51D), resistance
membranes for position detection (for example, the re-
sistance membranes 52A, 52B) are formed on each of
the first part (for example, the part 51) and the second
part (for example, the part 51B) which are two adjacent
parts in the four parts, and resistance membranes being
pressure sensitive (for example, the membranes 53A,
53B made of the pressure sensitive ink 93) are formed
in each of the third part (for example, the part 51C) and
the fourth part (for example, the part 51D) which are the
other two adjacent parts of the four parts; the second part
is laminated by being folded with respect to the first part,
the third part is laminated by being folded with respect
to the fourth part, and the two parts (for example, a lam-
inate of the parts 51A,51B and a laminate of the parts
51C, 51D) formed by folding are interfolded; due to this
structure, the amount of components of the ribbon 5 is
reduced compared with a case in which the position sen-
sor and the pressure sensitive sensor are separately fab-
ricated. As a result, the ribbon 5 can be manufactured
inexpensively. In addition, because one base material is
folded and manufactured, assembling of the ribbon 5 be-
comes simple. For example, when the position sensor
and the pressure sensitive sensor are fabricated sepa-
rately, alignment in high accuracy is required when the
position sensor and the pressure sensitive sensor are
integrated; in comparison, the alignmentis relatively easy
in the ribbon 5 of the disclosure. Furthermore, because
the position sensor and the pressure sensitive sensor
are formed in one member (the film 51), the terminal por-
tion 57 can be aggregated and arranged on the same
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plane.

[0056] Inaddition, the position sensorand the pressure
sensitive sensor can be approapriately applied, by being
used in combination, to an electronic musical instrument
capable of controlling the strength of sound correspond-
ing to a contact degree of the finger of the performer H
or the like.

[0057] In addition, in the embodiment, the ribbon 5 is
also disclosed which is configured in a manner that in
the state before the respective parts are folded, the sec-
ond part (for example, the part 51B) is adjacent to the
first part (for example, the part 51A) in the longitudinal
direction of the first part, the fourth part (for example, the
part 51D) is adjacent to the first part in the width direction
(the direction orthogonal to the longitudinal direction) of
the first part, and the third part is adjacent to the fourth
part in the longitudinal direction of the fourth part.
[0058] In addition, in the embodiment, the ribbon 5 is
also disclosed in which the resistance membrane for po-
sition detection made of carbon or made of silver and
carbon is formed on the first part (for example, the part
51A) and the second part (for example, the part 51B) by
screen printing, and the resistance membrane being
pressure sensitive made of silver and pressure sensitive
ink is formed on the third part (for example, the part 51C)
and the fourth part (for example, the part 51D) by screen
printing.

[0059] In addition, in the embodiment, the ribbon 5 is
also disclosed in which the front surface of the first part
(for example, the part 51A) and the front surface of the
second part (for example, the part 51B) are adhered by
the pressure sensitive adhesive, the front surface of the
third part (for example, the part 51C) and the front surface
of the fourth part (for example, the part 51D) are adhered
by the pressure sensitive adhesive, and the rear surface
of the second part and the rear surface of the third part
are adhered by the double-face adhesive tape.

[0060] Return to FIG. 2(a)-FIG. 2(c). Near the ribbon
5, that is, in the position adjacent to the ribbon 5, an op-
eration bar 6 is arranged. The operation bar 6 is an op-
erator which is arranged along the longitudinal side of
the ribbon 5 and outputs an operation amount by oper-
ating to recline the operation bar 6 toward the opposite
side of the ribbon 5. In the following, the direction of op-
erating the operation bar 6 is referred to as "Y-direction"
(FIG. 2(b), FIG. 2(c)).

[0061] Different types of musical sound effects are re-
spectively assigned to the detection positions in the X-
direction and the pressing force in the Z-direction detect-
ed by the ribbon 5 and the operation amount in the Y-
direction detected by the operation bar 6, and the degrees
of the musical sound effects are respectively set corre-
sponding to the detection positions in the X-direction, the
pressing force in the Z-direction or the operation amount
in the Y-direction; the details are described later.
[0062] In a conventional keytar, the keyboard and the
ribbon controller capable of detecting only the detection
positions of the X-direction are also arranged; the per-
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former H performs, on the keytar, a sound instruction by
an operation of the right hand on the keyboard and con-
trols the musical sound effect corresponding to the posi-
tion of the ribbon controller specified by the left hand, and
thereby put on a performance as if playing on a guitar.
However, since the ribbon controller of the keytar is ca-
pable of detecting only the detection positions in the X-
direction, the ribbon controller of the keytar cannot
change the degree of the musical sound effect evenif a
pressing force is applied to the ribbon controller in the
manner of changing a force of the finger pressing down
a guitar string or of strongly pressing the guitar string in
a flapping manner with the finger.

[0063] On the contrary, in the ribbon 5 of the keytar 1
in the embodiment, a pressing force in the Z-direction
can be detected, and the degree of the musical sound
effect corresponding to this pressing force in the Z-direc-
tion is set. Accordingly, when the pressing force in the
Z-direction is applied to the ribbon 5 in the manner of
changing the force of the finger pressing down the guitar
string or of strongly pressing the guitar string in the flap-
ping manner with the finger, the degree of the musical
sound effect can be changed corresponding to the press-
ing force. That is, the performance of the guitar can be
put on more appropriately by the keytar 1.

[0064] In addition, because the ribbon 5 and the oper-
ation bar 6 are arranged adjacently, three different de-
grees of musical sound effects can be changed while a
hand movement of the performer H is suppressed to the
minimum. Furthermore, as shown in FIG. 2(a)-FIG. 2(c),
the X-direction and the Z-direction in the ribbon 5 and
the Y-direction in the operation bar 6 are directions or-
thogonal to each other, and thus the directions for chang-
ing the three different types of degrees of musical sound
effects, namely, a direction specifying the detection po-
sitions in the X-direction, a direction in which the pressing
force in the Z-direction is loaded, and a direction indicat-
ing the operation amount in the Y-direction are orthogo-
nal to each other. Accordingly, a situation can be pre-
vented in which an undesired type of degree of musical
sound effect of the performer H is changed due to oper-
ation mistakes of the performer H when setting the three
degrees of musical sound effects.

[0065] Next, afunction of the keytar 1 is described with
referenceto FIG. 10. FIG. 10 is a functional block diagram
of the keytar 1. As shown in FIG. 10, the keytar 1 has an
input unit 20, a musical sound control unit 21, a detection
unit 22, an operator 23, a musical sound effect change
unit 24, an aspect information storage unit 25, an aspect
selection unit 26, and a tone selection unit 27.

[0066] The input unit 20 has a function for inputting a
sound instruction of a plurality of tones to the keytar 1 by
one input from the performer H and is implemented by
the keyboard 2 (the keys 2a). The musical sound control
unit 21 has a function for applying a musical sound effect
to each of the plurality of tones that is based on the sound
instruction input from the input unit 20 and outputting the
tones and is implemented by a CPU 11 described later
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in FIG. 11.

[0067] The detection unit 22 has a detection surface
and has a function for detecting the detection positions
on the detection surface and the pressing force loaded
on the detection surface, and is implemented by the rib-
bon 5. The operator 23 has a function for inputting the
operation from the performer H and is implemented by
the operation bar 6. The musical sound effect change
unit 24 has a function for chaning, for each tone, the
degree of the musical sound effect applied to each tone
by the musical sound control unit 21 corresponding to
the detection positions and the pressing force detected
by the detection unit 22 or the operation of the operator
23, and is implemented by the CPU 11. In the embod-
iemnt, different types of musical sound effects are re-
spectively assigned to the detection positions and the
pressing force of the detection unit 22, or the operation
amount of the operator 23 in advance, and the musical
sound effect change unit 24 changes, for each tone, the
degrees of the musical sound effects respectively as-
signed corresponding to the detection positions and the
pressing force of the detection unit 22, or the operation
amount of the operator 23.

[0068] The aspect information storage unit 25 has a
function for storing aspect information representing a
change of the degree of the musical sound effect applied
to each tone correesponding to the detection positions
detected by the detection unit 22, and is implemented by
an X-direction aspect information table 11b described
later in FIG. 11 and FIG. 12(a). The aspect selection unit
26 has a function for selecting the aspect information
stored in the aspect information storage unit 25 and is
implemented by the CPU 11. The tone selection unit 27
has a function for selecting a plurality of tones which are
objects of the sound instruction obtained by one input of
the input unit 20 and is implemented by the CPU 11.
[0069] From the above, by the musical sound control
unit 21, a plurality of tones which is selected by the tone
selection unit 27 and which is based on the sound in-
struction obtained by one input of the input unit 20 is
output after the musical sound effects are applied to the
plurality of tones. At this time, the musical sound effect
change unit 24 changes, for each tone, the degrees of
the musical sound effects respectively assigned corre-
sponding to the detection positions and the pressing
force of the detection unit 22 or the operation amount of
the operator 23. Accordingly, an expressive performance
rich in change of the degree of the musical sound effect
for each tone can be achieved.

[0070] Particularly, the change of the degree of the mu-
sical sound effect for each tone corresponding to the de-
tection positions detected by detection unit 22 is stored
in the aspect information storage unit 25, and is per-
formed based on the aspect information selected by the
aspect selection unit 26. Accordingly, the degree of the
musical sound effect can be changed appropriately ac-
cording to the aspect information suitable for the prefer-
ence of the performer H or the genre or tune of a song
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to be played.

[0071] Next, an electrical configuration of the keytar 1
is described with reference to FIG. 11 to FIG. 13(a)-FIG.
13(f). FIG. 11 is a block diagram showing the electrical
configuration of the keytar 1. The keytar 1 has a CPU 10,
a flash ROM 11, a RAM 12, a keyboard 2, a setting key
3, aribbon 5, an operation bar 6, a sound source 13, and
a Digital Signal Processor 14 (hereinafter referred to as
"DSP 14"), which are respectively connected via a bus
line 15. A digital analog converter (DAC) 16 is connected
tothe DSP 14, an amplifier 17 is connected to the DAC16,
and a speaker 18 is connected to the amplifier 17.
[0072] The CPU 10 is an arithmetic device for control-
ling each portion connected by the bus line 15. The flash
ROM 11 is a rewritable non-volatile memory and is
equipped with a control program 11a, an X-direction as-
pect information table 11b, and a YZ-direction aspect in-
formation table 11c. When the control program 11a is
excuted by the CPU 10, the main processing of FIG. 14
is excuted. The X-direction aspect information table 11b
is a data table in which the aspect of the change of the
degrees of the musical sound effects assigned to the
detection positions in the X-direction of the ribbon 5 is
stored. The X-direction aspect information table 11b is
described with reference to FIG. 12(a)-FIG. 12(d) and
FIG. 13(a)-FIG. 13(f).

[0073] FIG. 12(a) is a diagram schemically showing
the X-direction aspect information table 11b. In the X-
direction aspect information table 11b, the aspect infor-
mation associated with an aspect level representing an
aspect type of the change of the degree of the musical
sound effect and associated with each number of the
tones which are sound production objects of one key 2a
(see FIG. 1) of the keyboard 2 is stored. In the embodi-
ment, there are at most four tones which are the sound
production objects of one key 2a, and thus the aspect
information is stored for each of the sound production
numbers of two to four which is the number of the tones
produced at the same time. The X-direction aspect infor-
mation table 11b is an example of the aspect information
storage unit 25 in FIG. 10.

[0074] As shown in FIG. 12(a), in an aspect level 1 of
the aspect level, aspectinformation L14 being the aspect
information in which the sound production number is four,
aspect information L13 being the aspect information in
which the sound production number is three, and aspect
information L12 being the aspect information in which
the sound production number is two are respectively
stored in the X-direction aspect information table 11b.
Similarly, the aspect information after an aspect level 2
is also stored in the X-direction aspect information table
11b. Herein, with reference to FIG. 12(b), the aspect in-
formation stored in the X-direction aspect information ta-
ble 11b is described using the aspect information L14 as
an example.

[0075] FIG. 12(b) is a diagram schemically showing
the aspect information L14 stored in the X-direction as-
pectinformation table 11b. The aspectinformationis data
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in which the degree of the musical sound effect for each
of tone A-tone D which are four tones corresponding to
input values based on the detection positions in the X-
direction of the ribbon 5 is stored. In the aspect informa-
tion L14, the degree of the musical sound effect for each
of the tone A-tone D which are four tones corresponding
to the input values based on the detection positions in
the X-direction of the ribbon 5 is stored.

[0076] The input values are values obtained by con-
verting the detection positions in the X-direction detected
by the ribbon 5 into numbers of 0-127. Specifically, in
regard to the input value, when the position of one end
(forexample, the left end in a front view) in the X-direction
of the front surface panel 81 of the ribbon 5 in FIG. 2(a)
is set as "0" and the position at the other end is set as
"127", a distance from the position at one end to the po-
sition at the other end on the X-direction side of the front
surface panel 81 is divided into 128 at equal intervals,
and each detection position is expressed as an integer
of 0-127. That is, values of 0-127 which correspond to
the detection positions in the X-direction of the front sur-
face panel 81 sepecified by the finger of the performer
H are acquired as the input values.

[0077] The degree of the musical sound effect with re-
spect to the input value is also set to "0" as the minimum
value and "127" as the maxmum value, and the degrees
are set as integers equally divided into 128. That is, the
assigned musical sound effect is not applied when the
degree of the musical sound effect is 0, while the musical
sound effect is applied to the fullest when the degree of
the musical sound effect is 127.

[0078] Then, the degree of the musical sound effect
for each of the tone A-tone D corresponding to the input
values based on the detection positions in the X-direction
of the front surface panel 81 of the ribbon 5 is acquired
from the aspect information L14 and applied to the mu-
sical sound effect which is assigned to the X-direction of
the front surface panel 81. For example, when the aspect
information L14 is specified, "volume" is assigned as a
musical sound effectin the X-direction of the front surface
panel 81, and the input value based on the detection
position in the X-direction of the front surface panel 81
is "41", as shown in FIG. 12(b), the "volume" for tone A
is setto "127", the "volume" for tone B is setto "127", the
"volume" for tone C is set to "3", and the "volume" for
tone D is set to "0".

[0079] In the embodiment, the degree of the musical
sound effect stored in the aspect information L14 and the
like is not applied only to a case when the musical sound
effect is the "volume", but applied in common to a setting
ofthe degree of other musical sound effects such as pitch
change or resonance, cut-off and the like. Accordingly,
it is unnecessary to respectively prepare the aspect in-
formation L14 and the like for the types of the musical
sound effect and thus memory resource can be saved.
In the X-direction aspect information table 11b of FIG.
12(a), the aspect information L14 and the like is stored
in each aspect level representing the aspect type of the
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change ofthe degree of the musical sound effect. Herein,
the aspect type of the change of the degree of the musical
sound effect is described with reference to FIG.
13(a)-FIG. 13(f).

[0080] FIG. 13(a)-FIG. 13(f) are graphs respectively
showing the aspect of the change of the degree of the
musical sound effect. In FIG. 13(a)-FIG. 13(f), the hori-
zontal axis represents the input values and the vertical
axis represents the degrees of the musical sound effects
with respect to the input values.

[0081] FIG. 13(a)-FIG. 13(c) respectively show the as-
pect of the change of the degree of the musical sound
effect for the aspect information L14-L12 in the aspect
level 1 of FIG. 12(a). In the aspect information L14 in
which four tones are produced, for the tone A, the degree
of the musical sound effect remains the maximum value
of 127 across the input value of 0-127; for the tone B, the
degree of the musical sound effectis increased by alinear
function from 0 to 127 when the input value is 0-40, and
the degree of the musical sound effect remains 127 when
the input value is 41 or more. For the tone C, the degree
of the musical sound effect is 0 when the input value is
0-40 while the degree of the musical sound effect is in-
creased by a linear function from 0 to 127 when the input
value is 41-80, and the degree of the musical sound effect
remains 127 when the input value is 81 or more. For the
tone D, the degree of the musical sound effect is 0 when
the input value is 0-80 while the degree of the musical
sound effect is increased by a linear function from 0 to
127 when the input value is 81-127.

[0082] In the aspect information L14, by changing the
degree of the musical sound effect in this way, the mu-
sical sound effects assigned to the detection positions in
the X-direction are only applied to the tone A when the
input value is 0; the musical sound effects assigned to
the detection positions in the X-direction are only applied
tothe tones A, B when the input value is 1-40; the musical
sound effects assigned to the detection positions in the
X-direction are only applied to the tones A, B, C when
the input value is 41-80; and the musical sound effects
assigned to the detection positions in the X-direction are
applied to all the tones A-D when the input value is 81 or
more. Accordingly, according to the detection positions
in the X-direction specified by the performer H toward
the front surface panel 81 of the ribbon 5, the number of
tones A-D to which the musical sound effects assigned
to the detection positions in the X-direction are applied
can be switched rapidly.

[0083] Furthermore, if the performer H continuously
specifies by sliding the finger from one end side to the
other end side (that is, from the input value of 0 to the
the input value of 127) in the X-direction of the front sur-
face panel 81, the musical sound effect can be applied
to overlay the tones A-D in order. In addition, because
the degrees of the musical sound effects of the tones A-
D are increased by a linear function corresponding to the
change of the input value, for at least one of the degrees
of the musical sound effects of the tones A-D, the change
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of this degree of the musical sound effect always rises
to the right. Accordingly, any one of the degrees of the
musical sound effects of the tones A-D is always in-
creased when the degree of the musical sound effect is
continuously changed from one end side to the other end
side in the X-direction of the front surface panel 81. Ac-
cordingly, a musical sound rich in dynamic feeling (ex-
citement feeling) obtained by the musical sound effect
can be produced.

[0084] On the othe hand, if the performer H continu-
ously specifies from the other end side to one end side
(that is, from the input value of 127 to the input value of
0) in the X-direction of the front surface panel 81, the
musical sound effects of the tones A-D that are applied
can be released in order. Accordingly, by continuously
specifying the front surface panel 81, an expressive per-
formance rich in change of the degrees of the musical
sound effects of the tones A-D can be achieved.

[0085] In addition, the aspect information L13 shown
in FIG. 13(b) in which three tones are produced or the
aspect information L12 shown in FIG. 13(c) in which two
tones are produced in the same aspect level 1 is also
changed in the degrees of the musical sound effects with
respect to the tones A-C or the tones A, B in accordance
with the above-described aspect information L14. Ac-
cordingly, in the same aspect level 1, even if the number
of tones which are the sound production objects of one
key 2a during performance is decreased from four to
three or two, a feeling of strangeness of the performer H
or the audience on the change of the degree of the mu-
sical sound effect can be suppressed to the minimum.
[0086] Next, an aspect level 2 which is an aspect level
different from the aspect level 1 is described with refer-
ence to FIG. 13(d)-FIG. 13(f). FIG. 13(d)-FIG. 13(f) re-
spectively show the aspect of the change of the degree
of the musical sound effect for the aspect information
L24-L22 in the aspect level 2 of FIG. 12(a).

[0087] As shown in FIG. 13(d), in the aspect informa-
tion L24 in which four tones are produced, for the tone
A, the degree of the musical sound effect is decreased
by a linear function from 127 to 0 when the input value
is 0-40, and the degree of the musical sound effect re-
mains 0 when the input value is 41 or more. For the tone
B, the degree of the musical sound effect is increased
by a linear function from 0 to 127 when the input value
is 0-40, the degree of the musical sound effect is de-
creased by a linear function from 127 to 0 when the input
value is 41-80, and the degree of the musical sound effect
remains 0 when the input value is 81 or more. For the
tone C, the degree of the musical sound effect remains
0 when the input value is 0-40, the degree of the musical
sound effect is increased by a linear function from 0 to
127 when the input value is 41-80, and the degree of the
musical sound effect is decreased by a linear function
from 127 to 0 when the input value is 80-127. For the
tone D, the degree of the musical sound effect remains
0 when the input value is 0-80, and the degree of the
musical sound effect is increased by a linear function
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from 0 to 127 when the input value is 81-127.

[0088] In the aspect information L24, by changing the
degree of the musical sound effect in this way, when the
input values are 0, 40, 80, 127, the degree of the musical
sound effect with respect to only one tone within the tones
A, B, C, D becomes the maxmum value of 127 and the
degrees of the musical sound effects with respect to the
other tones become 0. Accordingly, by specifying the de-
tection positions in the X-direction corresponding to the
input values of 0, 40, 80, 127, the musical sound effects
assigned to the detection positions in the X-direction can
be applied to only one tone.

[0089] In addition, the musical sound effects assigned
to the detection positions in the X-direction are only ap-
plied to the tones A, B when the input value is 1-40; the
musical sound effects assigned to the detection positions
in the X-direction are applied to the tones B, C when the
input value is 41-80; and the musical sound effects as-
signed to the detection positions in the X-direction are
applied to the tones C, D when the input value is 81 or
more. That is, the degrees of the musical sound effects
with respect to only two tones within the four tones can
be set finely.

[0090] In addition, for example, a volume change is set
in the tone effect for the detection position in the X direc-
tion, a clear guitar sound is set in the tone A, and tones
with a strong distortion are set in the tones B-D in the
order of tone B—~>tone C—tone D. If the performer H con-
tinuously specifies from one end side to the other end
side in the X-direction of the front surface panel 81, a
distortion condition of the produced musical sound can
be increased gradually; on the other hand, if the perform-
er H discretely specifies the position in the X-direction of
the front surface panel 81, the musical sound of the dis-
tortion condition corresponding to this position can be
produced.

[0091] In addition, similar to the aspect level 1, the as-
pect information L23 shown in FIG. 13(e) in which three
tones are produced or the aspect information L22 shown
in FIG. 13(f) in which two tones are produced is also
changed in the degrees of the musical sound effects with
respect to the tones A-C or the tones A, B in accordance
with the above-described aspect information L24.
[0092] In this way, the aspect information of a plurality
of aspect levels is stored in the X-direction aspect infor-
mation table 11b, and thus an aspect level suitable for
the preference of the performer H or the genre or tune
of a song to be played can be selected from the plurality
of aspect levels, and the degree of the musical sound
effect can be changed appropriately. In addition, the
change of the degree of the musical sound effect can be
switched in various ways by switching the aspect level
during performance, and thus an expressive perform-
ance can be achieved.

[0093] Return to FIG. 11. The YZ-direction aspect in-
formation table 11c is a data table in which the change
aspect of the degree of the musical sound effect assigned
tothe operation amountin the Y-direction of the operation
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bar 6 or the pressing force in the Z-direction of the ribbon
5is stored. The YZ-direction aspectinformation table 11¢c
is described with reference to FIG. 12(c) and FIG. 12(d).
[0094] FIG. 12(c) is a diagram schemically showing
the YZ-direction aspect information table 11c; and FIG.
12(d) is a diagram schemically showing aspect informa-
tion L4 stored in the YZ-direction aspect information table
11c. The YZ-direction aspect information table 11c is
stored corresponding to the number of tones which are
the sound production objects of one key 2a of the key-
board 2, the aspectinformation L4 is stored as the aspect
information with a sound production number of four in
the YZ-direction aspect information table 11c; similarly,
aspect information L3 is stored as the aspect information
with a sound production number of three and aspect in-
formation L2 is stored as the aspect information with a
sound production number of two in the YZ-direction as-
pect information table 11c. Only the aspect information
of one aspect level is stored in the YZ-direction aspect
information table 11c.

[0095] As shown in FIG. 12(d), in the aspect informa-
tion L14, the degree of the musical sound effect with re-
spect to each of the tone A-tone D which are four tones
corresponding to the input values based on the operation
amount in the Y-direction of the operation bar 6 or the
pressing force in the Z-direction of the ribbon 5 is stored.
The input values here are also values which are obtained
by converting the operation amount in the Y-direction of
the operation bar 6 or the pressing force in the Z-direction
of the ribbon 5 into 0-127.

[0096] In the embodiment, the input value for the op-
eration amount in the Y-direction of the operation bar 6
is setto "0" in a state that the operation bar 6 is separated
from the performer H, and is set to "127" in a state that
the operation bar 6 is reclined toward the ribbon 5 side
as much as possible, and thereby the operation amount
is expressed as the integers equally divided into 128. In
addition, the input value for the pressing force in the Z-
direction of the ribbon 5 is set to "0" in a state that the
pressing force is not loaded, and is setto "127" in a state
that the maxmum pressing force that can be detected by
the ribbon 5 is applied, and thereby the pressing force is
expressed as the integers equally divided into 128.
[0097] As shown in FIG. 12(d), in the aspect informa-
tion L4, the degrees of the musical sound effects of the
tones A-D are increased by a linear function from 0 to
127 with respect to the input values 0-127 according to
the operation amount in the Y-direction of the operation
bar 6 or the pressing force in the Z-direction of the ribbon
5.In addition, although not shown, the aspectinformation
L3 or the aspect information L2 is also changed in the
degrees of the musical sound effects with respect to the
tones A-C orthe tones A, B in accordance with the above-
described aspect information L4.

[0098] In this way, in the embodiment, only the aspect
information of one aspect level is stored in the YZ-direc-
tion aspect information table 11c, and the aspect infor-
mation is also set as so-called simple aspect information
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in which the degrees of the musical sound effects of the
tones A-D are increased by a linear function with respect
to the input values. The reason is that compared with the
detection positions in the X-direction of the front surface
panel 81 of the ribbon 5, the operation amount in the Y-
direction of the operation bar or the pressing force toward
the Z-direction of the front surface panel 81 is hard for
the performer H to know how much the operation amount
or the pressing force is added; moreover, when the de-
gree of the musical sound effect is changed complicately
according to a plurality of aspect information with respect
tothe operation amountin the Y-direction of the operation
bar 6 or the Z-direction of the front surface panel 81, it is
even harder to know the aspect of this change.

[0099] Therefore, by changing the degree of the mu-
sical sound effect assigned to the operation amount in
the Y-direction of the operation bar 6 or the pressing force
in the Z-direction of the ribbon 5 according to one simple
aspect information, the performer H easily grasps the
change of the degree of the musical sound effect, and
thus operability of the keytar 1 can be improved. On the
other hand, if the musical sound effects in which compli-
cate change of the degrees is intended are assigned to
the detection positions in the X-direction of the ribbon 5,
as in the above-described aspect information L14 and
the like, the degrees of the musical sound effects with
respect to the tones A-D can be changed finely. In addi-
tion, by appropriately switching the musical sound effects
assigned to the detection positions in the X-direction of
the ribbon 5, the operation amount in the Y-direction of
the operation bar 6, and the pressing force in the Z-di-
rection of the ribbon 5, the change of the degrees of the
musical sound effects can be switched flexibly corre-
sponding to the preference of the performer H.

[0100] Return to FIG. 11. The RAM 12 is a memory
which rewritably stores various work data, flags or the
like when the CPU 10 excutes programs such as the
control program 11a and the like, and the RAM 12 has
an X-direction input value memory 12a in which the input
values converted from the detection positions from the
front surface panel 81 of the above-described ribbon 5
are stored, a Y-direction input value memory 12b in which
the input values converted from the operation amountin
the Y-direction of the operation bar 6 are stored, a Z-
direction input value memory 12c in which the input val-
ues converted from the pressing force applied to the front
surface panel 81 are stored, an X-direction aspect infor-
mation memory 12d in which the aspect information se-
lected from the X-direction aspect information table 11b
by the performer H is stored, and a YZ-direction aspect
information memory 12e in which the aspect information
selected from the YZ-direction aspect information table
11c by the performer H is stored.

[0101] The sound source 13 is a device which outputs
waveform data corresponding to performance informa-
tion input from the CPU 10. The DSP 14 is an arithmetic
device for performing an arithmetic processing on the
waveform data input from the sound source 13. The DAC
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16 is a conversion device which converts the waveform
data input from the DSP 14 into analog waveform data.
The amplifier 17 is an amplification device which ampli-
fies the analog waveform data output from the DAC 16
with a predetermined gain, and the speaker 18 is an out-
put device which emits (outputs) the analog waveform
data amplified by the amplifier 17 as a musical sound.
[0102] Next, main processing excuted by the CPU 10
is described with reference to FIG. 14 and FIG. 15. FIG.
14 is a flow chart of the main process. The main process-
ing is excuted at power-up of the keytar 1.

[0103] In the main processing, firstly, a confirmation is
made on whether a selection operation of the tone or the
aspect level is performed by the setting key 3 (see FIG.
1 and FIG. 11) (S1). Specifically, a confirmation is made
on whether the tones with a maximum number of four
produced by pressing one key 2a is selected from the
tones included in the keytar 1 or the aspect level is se-
lected by the performer H via the setting key 3.

[0104] When the selection operation of the tones or
the aspectlevel is performed in the processing of S1 (S1:
Yes), the aspectinformation corresponding to the select-
ed number of tones and the selected aspect level is ac-
quired from the X-direction aspect information table 11b
and stored in the X-direction aspect information memory
12d (S2); the aspect information corresponding to the
number of tones that is set is acquired from the Y-direc-
tion aspect information table 11c and stored in the Y-
direction aspect information memory 12e (S3). At this
time, the setting on which tone within the selected tones
corresponds to the tones A-D is also perfomed at the
same time. Besides, the CPU 11 excuting the processing
of S1 is an example of the tone selection unit 27 in FIG.
10, and the CPU 11 excuting the processing of S2 is an
example of the aspect selection unit 26 in FIG. 10.
[0105] Then, after the processing of S3, an instruction
of tone change is output to the sound source 13 (S4). On
the other hand, in the processing of S1, when the selec-
tion operation of the tones is not performed (S1: No), the
processing of S2-S4 are skipped.

[0106] After the processing of S1 or S4, a confirmation
is made on whether the musical sound effects assigned
to the detection positions in the X-direction of the ribbon
5, the operation amountin the Y-direction of the operation
bar 6 or the pressing force in the Z-direction of the ribbon
5 are changed by the setting key 3 (S5). When the as-
signed musical sound effects are changed (S5: Yes), mu-
tually different musical sound effects are respectively as-
signed to the detection positions in the X-direction of the
ribbon 5, the operation amount in the Y-direction of the
operation bar 6 or the pressing force in the Z-direction of
the ribbon 5 (S6). Accordingly, it can be prevented that
the same type of musical tone effect is assigned to the
detection positions in the X-direction of the ribbon 5, the
operation amount in the Y-direction of the operation bar
6 or the pressing force in the Z-direction of the ribbon 5,
and thus a feeling of strangeness on the performance of
the keytar 1 can be suppressed. On the other hand, in
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the processing of S5, when the assigned musical sound
effects are not changed (S5: No), the processing of S6
is skipped.

[0107] After the processing of S5 or S6, the detection
positions in the X-direction of the ribbon 5 are acquired,
and the detection positions in the X-direction converted
into the input values are stored in the X-direction input
value memory 12a (S7); the operation amount in the Y-
direction of the operation bar 6 is acquired, and the op-
eration amountin the Y-direction converted into the input
values is stored in the Y-direction input value memory
12b (S8); the pressing force in the Z-direction from the
ribbon 5 is acquired, and the pressing force in the Z-
direction converted into the input values is stored in the
Z-direction input value memory 12c (S9).

[0108] After the processing of S9, musical sound gen-
eration processing is excuted (S10). Herein, the musical
sound generation processing is described with reference
to FIG. 15.

[0109] FIG. 15is aflow chart of the musical sound gen-
eration processing. In the musical sound generation
processing, firstly, a confirmation is made on whether the
keys 2a of the keyboard are turned on (S11). Specifically,
a confirmation is made on whether all the keys 2a of the
keyboard 2 are turned on one by one. In the following
processing S12 to S18, sound production, sound-dead-
ening or change processing of the degree of the musical
sound effect for one key 2a is also performed.

[0110] When the keys 2a of the keyboard 2 are turned
on in the processing of S11 (S11: Yes), a confirmation
is made on whether the keys 2a of the keyboard 2 are
changed from turn-off to turn-on (S12). Specifically, a
confirmation is made on whether the same key 2a which
is off in the last musical sound generation processing is
turned on in the present musical sound generation
processing.

[0111] When the keys 2a of the keyboard 2 are
changed from turn-off to turn-on (S12: Yes), an instruc-
tion for producing the tones selected in the processing
of S1 and S4 of FIG. 14 according to pitches correspond-
ing to the keys 2a is performed on the sound source 13
(S13). At this time, the musical sound effects assigned
to the detection position in the X-direction of the ribbon
5,the operation amountin the Y-direction of the operation
bar 6, and the pressing force in the Z-direction of the
ribbon 5 are also applied to the tones and are output.
The CPU 11 excuting the processing of S13 is an exam-
ple of the musical sound control unit 21 in FIG. 10. On
the other hand, when the keys 2a of the keyboard are
not changed from turn-off to turn-on, the corresponding
sound production instruction of the keys 2a is already
output and thus the processing of S13 is skipped.
[0112] Afterthe processing of S12 or S13, the degrees
of respective musical sound effects assigned to the de-
tection positions in the X-direction of the ribbon 5, the
operation amount in the Y-direction of the operation bar
6, and the pressing force in the Z-direction of the ribbon
5 are changed. Specifically, after the processing of S12
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or S13, the degrees of the musical sound effects of re-
spective tones in the aspect information of the X-direction
aspect information memory 12d corresponding to the in-
put values stored in the X-direction input value memory
12a are acquired, and are respectively applied to the de-
grees of the musical sound effects assigned to the de-
tection positions in the X-direction of the ribbon 5 (S14).
The CPU 11 excuting the processing of S14 is an exam-
ple of the musical sound effect change unit 24 in FIG. 10.
[0113] After the processing of S14, the degrees of the
musical sound effects of respective tones in the aspect
information of the YZ-direction aspect information mem-
ory 12d corresponding to the input values for the opera-
tion amount in the Y-direction of the operation bar 6 are
acquired, and are respectively applied to the degree of
the musical sound effect assigned to the operation
amount in the Y-direction of the operation bar 6 (S15);
the degrees of the musical sound effects of respective
tones in the aspectinformation of the YZ-direction aspect
information memory 12d corresponding to the input val-
ues for the pressing force in the Z-direction of the ribbon
5are acquired, and are respectively applied to the degree
of the musical sound effect assigned to the pressing force
in the Z-direction of the ribbon 5 (S16).

[0114] That is, by the processing of S14-S16, the de-
grees of the musical sound effects assigned to the de-
tection positions in the X-direction of the ribbon 5, the
operation amount in the Y-direction of the operation bar
6 and the pressing force in the Z-direction of the ribbon
5 canbe changed based onthe inputvalue whichis based
on each detection position, the operation amount in the
Y-direction, and the pressing force. Particularly, in the
musical sound effects assigned to the detection positions
in the X-direction of the ribbon 5, as described above in
FIG. 13(a)-FIG. 13(f), the aspectinformation of a plurality
of aspect levels can be applied. Accordingly, the change
of the degrees of the musical sound effects assigned to
the detection positions in the X-direction of the ribbon 5
can be switched in various ways by appropriately switch-
ing the aspect levels during performance, and thus an
expressive performance in which the monotony of the
degree of the musical sound effect is suppressed can be
achieved.

[0115] When the keys 2a of the keyboard are turned
off in the processing of S11 (S11: No), a confirmation is
made on whether the keys 2a of the keyboard 2 are
changed from turn-on to turn-off (S17). Specifically, a
confirmation is made on whether the same key 2a which
is on in the last musical sound generation processing is
turned off in the present musical sound generation
processing.

[0116] When the keys 2a of the keyboard 2 are
changed from turn-on to turn-off (S17: Yes), an instruc-
tion for sound-deadening the tones corresponding to the
keys 2a is performed on the sound source 13 (S18). On
the other hand, when the keys 2a of the keyboard 2 are
not changed from turn-on to turn-off, the corresponding
sound-deadening instruction of the keys 2a is already
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output and thus the processing of S18 is skipped.
[0117] Afterthe processing of S16-S18, a confirmation
is made on whether the processing of S11-S18 is com-
pletely performed on all the keys 2a of the keyboard 2
(S19); when the processing is not completed, the
processing of S11-S18 is peformed on the keys 2a other
than the keys 2a on which the processing of S11-S18
are already performed. On the other hand, when the
processing of S11-S18 is completely performed on all
the keys 2a of the keyboard 2 (S19: Yes), the musical
sound generation processing is ended, and the process-
ing returns to the main processinging of FIG. 14.
[0118] Return to FIG. 14. After the musical sound gen-
eration processing of S10 is ended, the processing after
S1 is repeated.

[0119] A description is given above based on the
above-described embodiments, but it can be easily in-
ferred that various improvements and changes can be
made.

[0120] In the above-described embodiments, the key-
tar 1 is illustrated as the electronic musical instrument.
However, the disclosure is not limited hereto and may be
applied to other electronic musical instruments such as
an electronic organ, an electronic piano or the like in
which a plurality of musical sound effects are applied to
the tones that are produced. In this case, it is sufficient
if the ribbon 5 and the operation bar 6 are arranged on
the electronic musical instrument.

[0121] In the above-described embodiments, accord-
ing to the aspect information stored in the X-direction
aspect information table 11b and the YZ-direction aspect
information table 11c, the degrees of all the musical
sound effects are changed. However, the disclosure is
not limited hereto, and the degrees of the musical sound
effects may be changed according to different aspect in-
formation in the musical sound effects. In this case, the
X-direction aspect information table 11b and the YZ-di-
rection aspect information table 11¢c may be arranged for
each musical sound effect, and the aspect information
corresponding to the musical sound effects assigned to
the detection positions in the X-direction, the operation
amount in the Y-direction or the pressing force in the Z-
direction is acquired from each of the X-direction aspect
information table 11b and YZ-direction aspect informa-
tion table 11c.

[0122] Inthe above-described embodiments, one mu-
sical sound effect is assigned to the detection positions
in the X-direction of the ribbon 5 in the processing of S6
in FIG. 14; by the processing of S14 in FIG. 15, the de-
grees of the musical sound effects of the respective tones
A-D in the aspect information of the X-direction aspect
information memory 12d are acquired, and are respec-
tively applied to the degrees of the musical sound effects
assigned to the detection positions in the X-direction of
the ribbon 5. However, the disclosure is not limited here-
to, and a plurality of musical sound effects may be as-
signed to the detection positions in the X-direction of the
ribbon 5, furthermore, the musical sound effect applied
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to each of the tones A-D may be assigned from the plu-
rality of musical sound effects, and the degrees of the
musical sound effects of the respective tones A-D in the
aspect information of the X-direction aspect information
memory 12d may be acquired and respectively applied
to the degrees of the musical sound effects assigned to
the tones A-D.

[0123] For example, the musical sound effects of vol-
ume change, pitch change, cut-off, and resonance may
be respectively assigned to the detection positions in the
X-direction of the ribbon 5; furthermore, from the musical
sound effects, the volume change may be assigned to
the tone A, the pitch change may be assigned to the tone
B, the cut-off may be assigned to the tone C, and the
resonance may be assigned to the tone D to acquire the
degree of the musical sound effect of each of the tones
A-D in the aspect information of the X-direction aspect
information memory 12d and apply the acquired degree
of the musical sound effect with respect to the tone A to
the degree of the volume change assigned to the tone
A, and the degrees of the musical sound effects with re-
spect to the tones B-D acquired similarly are applied to
the respective degrees of the pitch change, the cut-off,
and the resonance assigned to the tones B-D.

[0124] With this configuration, the degrees of the plu-
rality of musical sound effects assigned to the respective
tones A-D can be changed corresponding to the detec-
tion positions in the X-direction of the ribbon 5, and thus
a performance having a high degree of freedom can be
achieved. In addition, because the degrees of the plural-
ity of musical sound effects are changed according to the
same aspect information, the degrees of the plurality of
musical sound effects are respectively changed in a sim-
ilar aspect corresponding to the detection positions in the
X-direction of the ribbon 5. Accordingly, an expressive
performance which gives regularity to the changes of the
plurality of different musical sound effects can be
achieved.

[0125] In the above-described embodiments, in the
processing of S6 in FIG. 14, mutually different musical
sound effects are respectively assigned to the detection
positions in the X-direction of the ribbon 5, the operation
amount in the Y-direction of the operation bar 6 or the
pressing force in the Z-direction of the ribbon 5. However,
the disclosure is notlimited hereto, and the same musical
sound effect may be assigned to all of the detection po-
sitions in the X-direction of the ribbon 5, the operation
amount in the Y-direction of the operation bar 6, and the
pressing force in the Z-direction of the ribbon 5. In addi-
tion, the same musical sound effect may be assigned to
the detection positions in the X-direction of the ribbon 5
and the operation amount in the Y-direction of the oper-
ation bar 6, and a different musical sound effect may be
assigned to the pressing force in the Z-direction of the
ribbon 5; alternatively, the same musical sound effect
may be assigned to the detection positions in the X-di-
rection of the ribbon 5 and the pressing force in the Z-
direction of the ribbon 5, and a different musical sound
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effect may be assigned to the operation amount in the
Y-direction of the operation bar 6; alternatively, the same
musical sound effect may be assigned to the operation
amount in the Y-direction of the operation bar 6 and the
pressing force in the Z-direction of the ribbon 5, and a
different musical sound effect may be assigned to the
detection positions in the X-direction of the ribbon 5.
[0126] For example, the pitch changes are assigned
to the musical sound effects of the detection positions in
the X-direction of the ribbon 5 and the operation amount
in the Y-direction of the operation bar 6, and the reso-
nance is assigned to the musical sound effect of the
pressing force in the Z-direction of the ribbon 5. Then,
the performer H can achieve a performance in which after
the operation bar 6 is operated with the index finger of
the left hand to change the pitch continuously, the pitch
is changed discretely by specifying the positions of the
ribbon 5 with the ring finger of the left hand, and further-
more, the sound production is controlled by a nuance of
the resonance corresponding to the pressing force ap-
plied to the ribbon 5 with the ring finger of the left hand.
Accordingly, by aleft-hand operation substantially similar
to that of the real guitar, performance expressions unique
to guitar playing can be achieved. The performance ex-
pressions refer to that, in a performance using a real gui-
tar, in regard to a picked string, a so-called choking per-
formance method for changing the pitch of sound by pull-
ing the string with the index finger of the left hand that
presses the string is performed; after that, a so-called
hammer-on performance method for strongly pressing
(in a beating manner), with the ring finger of the left hand,
the other fret on the same string being pressed to produce
sound is performed.

[0127] In the above-described embodiments, the as-
pect information corresponding to the aspect level of the
X-direction aspect information table 11b is set in the mu-
sical sound effects for the detection positions in the X-
direction, and the aspect information of the YZ-direction
aspect information table 11c is set in the musical sound
effects for the operation amountin the Y-firection and the
pressing force in the Z-direction. However, the disclosure
is not limited hereto, the aspect information correspond-
ing to the aspect level of the X-direction aspect informa-
tion table 11b may be set in the musical sound effects
for the operation amountin the Y-direction and the press-
ing force in the Z-direction, or the aspect information of
the YZ-direction aspect information table 11c may be set
in the musical sound effects for the detection positions
in the X-direction.

[0128] For example, the aspect information corre-
sponding to the aspect level of the X-direction aspect
information table 11b is set in the musical sound effect
for the pressing force in the Z-direction, and the aspect
level is set to the aspect level 2 and is only set for two
tones, namely the tone A and the tone B; furthermore,
the musical sound effect for the pressing force in the Z-
direction is set to volume change. Accordingly, the vol-
umes of the tone A and the tone B can be changed ac-
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cording to the aspect information L22 (see FIG. 13(f))
corresponding to the pressing force in the Z-direction.
Furthermore, ifthe tone A is set as a tone of guitar played
using a brushing performance method and the tone B is
set as a tone of guitar played by an open string, when
the tone of guitar using the open string is to be produced,
the ribbon 5 may be pressed strongly to increase the
pressing force in the Z-direction; on the other hand, when
the tone of guitar using the brushing performance method
is to be produced, the ribbon 5 may be pressed gently to
reduce the pressing force in the Z-direction of the ribbon
5. Furthermore, if the ribbon 5 is operated with the left
hand of the performer H, a performance using the open
string and a performance using the brushing perform-
ance method can be separated by the left-hand operation
substantially similar to that of the real guitar.

[0129] In the above-described embodiments, in FIG.
12(a)-FIG. 12(d) and FIG. 13(a)-FIG. 13(f), the aspect
information is configured to be increased or decreased
by a linear function corresponding to the input values.
However, the disclosure is not limited hereto, and the
aspect information may be increased or decreased in
curved shape, for example, by a function represented by
polynomial, such as a quadratic function, a cubic function
or the like, or by an exponential function corresponding
to the input values, or the aspect information may be
increased or decreased in step, for example, by a step
function with respect to the input values. In addition, the
aspect information is not limited to be increased or de-
creased uniformly in one direction corresponding to the
input values, and may be increased or decreased in zig-
zag shape corresponding to the input values or may be
changed quite randomly without being based on the input
values.

[0130] In the above-described embodiments, the de-
grees of the assigned musical sound effects are respec-
tively changed according to the detection positions in the
X-direction, the operation amount in the Y-direction, and
the pressing force in the Z-direction. However, the dis-
closure is not limited hereto, and other settings may be
changed corresponding to the detection position in the
X-direction, the operation amount in the Y-direction, and
the pressing force in the Z-direction. For example, the
type of the musical sound effects assigned to the detec-
tion positions in the X-direction or the operation amount
in the Y-direction may be changed corresponding to the
pressing force in the Z-direction, or the type or the number
of the tones assigned to the keys 2a may be changed
corresponding to the operation amountin the Y-direction.
[0131] In the above-described embodiments, the key-
tar 1 is equipped with the ribbon 5 and the operation bar
6. However, the disclosure is not limited hereto, and the
operation bar 6 may be omitted and only the ribbon 5 is
arranged on the keytar 1, or the ribbon 5 may be omitted
on the keytar 1 and only the operation bar 6 is arranged
on the keytar 1. In addition, a plurality of ribbons 5 or
operation bars 61 may be arranged on one keytar 1. In
this case, different musical sound effects may be as-
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signed to the detection position in the X-direction of the
ribbon 5 and the pressing force in the Z-direction or the
operation amount in the Y-direction of the operation bar
6 respectively. Furthermore, when a plurality of ribbons
5 are arranged, different aspect levels may be set for the
respective detection positions in the X-direction.

[0132] In the above-described embodiments, the
number of tones which are sound production objects of
one key 2a is four at most. However, the disclosure is
not limited hereto, and the maximum number of tones
which are the sound production objects of one key 2a
may be five or more or be three or less. In this case, the
degree of the musical sound effect of the maximum
number of the tones which are the sound production ob-
jects of one key 2a may be stored in the aspect informa-
tion L14, L4 and the like of FIG. 12(b) and FIG. 12(d)
stored in the X-direction aspect information table 11b and
the YZ-direction aspect information table 11c.

[0133] The numerical values mentioned in the above-
described embodiments are merely examples, and cer-
tainly other numerical values can be adopted.

[Description of the Symbols]

[0134]

1 keytar (electronic musical instrument)

2 keyboard (input unit)

5 ribbon controller (detection unit)

6 modulation bar (operator)

11b X-direction aspect information table (aspect
information storage unit)

20 input unit

21, S13  musical sound control unit

22 detection unit

23 operator

24,514  musical sound effect change unit

25 aspect information storage unit

26, S2 aspect selection unit

27, S1 tone selection unit

81 surface panel (detection surface)

H performer

Claims

1. An electronic musical instrument (1), characterized
in that, comprising:

aninputunit (2), which inputs a sound instruction
of a plurality of tones;

a detection unit (5, 22), which has a detection
surface (81) and detects detection positions on
the detection surface (81);

a musical sound control unit (21), which applies
a musical sound effect to each of the plurality of
tones based on the sound instruction input by
the input unit (2) and outputs the tones; and
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a musical sound effect change unit (24), which
changes, for each tone, a degree of the musical
sound effect applied to each tone by the musical
sound control unit (21) corresponding to the de-
tection positions detected by the detection unit
(5, 22).

The electronic musical instrument (1) according to
claim 1,

wherein the input unit (2) inputs a sound instruction
of a plurality of tones by one input;

the electronic musical instrument (1) comprises a
tone selection unit (27) which selects a plurality of
tones that is an object of the sound instruction of one
input of the input unit (2); and

the musical sound control unit (21) applies, based
on the sound instruction of one input of the input unit
(2), a musical sound effect to each of the plurality of
tones that is selected by the tone selection unit (27)
and outputs the tones.

The electronic musical instrument (1) according to
claim 1 or 2, comprising:

an aspect information storage unit (25), which
stores aspect information representing a
change of the degree of the musical sound effect
applied to each tone corresponding to the de-
tection positions detected by the detection unit
(5, 22); and

an aspect selection unit (26), which selects the
aspect information stored in the aspect informa-
tion storage unit (25);

wherein the musical sound effect change unit
(24) changes, for each tone, the degree of the
musical sound effect applied to each tone cor-
responding to the detection positions detected
by the detection unit (5, 22) based on the aspect
information selected by the aspect selection unit
(26).

The electronic musical instrument (1) according to
any one of claims 1 to 3, wherein the musical sound
effect change unit (24) changes, for each tone, the
degree of the same type of musical sound effect ap-
plied to each tone corresponding to the detection
positions detected by the detection unit (5, 22).

The electronic musical instrument (1) according to
any one of claims 1 to 4, wherein the detection unit
(5, 22)is capable of detecting a pressing force loaded
on the detection surface (81), and

the musical sound effect change unit (24) changes
the degrees of the musical sound effects applied to
the plurality of tones output by the musical sound
control unit (21) corresponding to the pressing force
on the detection unit (5, 22).
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The electronic musical instrument (1) according to
claim 5, wherein the musical sound effect change
unit (24) changes, corresponding to the pressing
force on the detection unit (5, 22), the degrees of
musical sound effects that are applied to the plurality
of tones output by the musical sound control unit(21)
and that are different in type from the musical sound
effects which are changed corresponding to the de-
tection positions detected by the detection unit (5,
22).

The electronic musical instrument (1) according to
any one of claims 1 to 6, comprising an operator (6,
23) which is arranged near the detection unit (5, 22)
and inputs an operation of a performer (H);
wherein the musical sound effect change unit (24)
changes the degrees of the musical sound effects
applied to the plurality of tones output by the musical
sound control unit (21) corresponding to the opera-
tion on the operator (6, 23).

The electronic musical instrument (1) according to
claim 7, wherein the musical sound effect change
unit (24) changes, corresponding to the operation on
the operator (6, 23), the degrees of musical sound
effects that are applied to the plurality of tones output
by the musical sound control unit (21), and that are
differentin type from the musical sound effects which
are changed corresponding to the detection posi-
tions detected by the detection unit (5, 22) and the
the musical sound effects which are changed corre-
sponding to the pressing force on the detection sur-
face (81).

The electronic musical instrument (1) according to
claim7 or 8, wherein the detection positions detected
by the detection unit (5, 22) are positions on one
direction side on the the detection surface (81); and
an operation direction of the operator (6, 23) is a
direction orthogonal to the direction in which the de-
tection positions are detected by the detection unit
(5, 22) and orthogonal to the direction in which the
pressing force is detected by the detection unit (5,
22).

The electronic musical instrument (1) according to
any one of claims 7 to 9, wherein the operator (6,
23) is arranged along a longitudinal side of the de-
tection unit (5, 22), and an operation amount of the
operator (6, 23) is output by operating to recline the
operator (6, 23) toward an opposite side of the de-
tection unit (5, 22).

The electronic musical instrument (1) according to
any one of claims 1 to 10, wherein the detection unit
(5,22) has a structure in which a position sensor and
a pressure sensitive sensor are formed in a part of
a folded sheet (51).
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13.

14.

15.
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The electronic musical instrument (1) according to
any one of claims 1 to 11, wherein the detection unit
(5, 22) has a structure in which one base material
(51) includes four parts, resistance membranes for
position detection (52A, 52B) are formed on each of
a first part (51A) and a second part (51B) which are
two adjacent parts in the four parts, and resistance
membranes being pressure sensitive (53A, 53B) are
formed in each of a third part (51C) and a fourth part
(51D) which are the other two adjacent parts of the
four parts; the second part(51B) is laminated by be-
ing folded with respect to the first part (51A), the third
part (51C) is laminated by being folded with respect
to the fourth part (51D), and two parts formed by
folding are interfolded.

A musical sound generation processing method of
electronic musical instrument (1), which is a musical
sound generation processing method of the elec-
tronic musical instrument (1) according to claim 1,
comprising:

a step for inputting the sound instruction;

a step for detecting the detection positions;

a step for applying the musical sound effect to
each of the plurality of tones based on the input
sound instruction and outputting the tones;

a step for changing, for each tone, the degrees
of the musical sound effects applied to the plu-
rality of tones to be output corresponding to the
detected detection positions.

The musical sound generation processing method
of electronic musical instrument (1) according to
claim 13, further comprising a step for detecting a
pressing force to be loaded,

wherein the degrees of the musical sound effects
applied to the plurality of tones to be output are
changed corresponding to the pressing force.

The musical sound generation processing method
of electronic musical instrument (1) according to
claim 13, wherein the degrees of the musical sound
effects applied to the plurality of tones to be output
are changed corresponding to the operation of the
performer (H).
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